Cu2(+)-mediated oxidation of dialyzed plasma: effects on low and high density lipoproteins and cholesteryl ester transfer protein.
We previously reported that the expression of an epitope of apolipoprotein B (apoB), mapped to the C-terminus and defined by antibody Bsol7, increased during Cu2(+)-mediated oxidation of isolated low density lipoprotein (LDL). We describe now the properties of Bsol7 as a marker of LDL oxidation in whole plasma in relation to other effects of oxidative treatment of plasma, such as the distribution of apoA-I and cholesteryl ester transfer protein (CETP). In dialyzed plasma, no LDL oxidation was detected at Cu2+ concentrations (5 microM) sufficient for extensive oxidation of isolated LDL. At a higher Cu2+ concentration (50 microM), an increased expression of the Bsol7 epitope was observed; at 250 microM Cu2+, other evidence of LDL oxidation was found. The pattern of LDL response to Cu2+ observed in dialyzed plasma could be reproduced by adding 3% bovine serum albumin to isolated LDL. We demonstrate that the effect of albumin most likely results from its ability to bind copper ions. Incubation of plasma with increasing concentrations of Cu2+ resulted first in the disappearance of alpha 2-migrating HDL, the usual carrier of CEPT; free CETP and high molecular weight apoA-I-containing particles were also generated during oxidation. Addition of oxidized, but not native, LDL to plasma resulted in a transfer to LDL of some of the CETP initially associated with apoA-I. In conclusion, the increased immunoreactivity of the Bsol7 epitope was the most sensitive parameter of LDL oxidation, but other parameters, such as the presence of alpha 2-HDL and CETP-lipoprotein associations were even more sensitive evidence of lipoprotein oxidation.